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Dis仕ibutionof Heavy Metals in Lake Biwa 
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(Received Oct. 15， 1974) 
In order to study the distribution of heavy metals in Lake Biwa， Shiga Prefec-
ture， the concentrations of the heavy metals Zn， Mn， Cd， Cr， Pb and Cu were 
determined by the concentration method by evaporator followed with atomic ab-
sorption spectrophotometrical technique. It was found that tbere were consider-
able amounts of Mn， Zn and Cu in this lake; especially the quantity of Mn 
showed the highest value， wbereas that of Cr the lowest. The concentrations 
of Mn， Zn， Pb， Cr and Cu in South Lake were two or three times larger than 
those in North Lake， while that of Cd in North Lake was two times larger 
than that in South Lake. There was a tendency that the nearer to the bottom 




















































Table 1 Optimum conditions for the determination of metals 
by atomic absorption spectrophotometry 
Metals Wavelength (A) Current (mA) Air-acetylene flow 
Cu 3247 15 
Mn 2795 10 Air 22 .ejmin 
Zn 2139 15 (2.1kgjcmり
Cd 2288 8 Acetylene 
Cr 3579 25 7.ejmin 
Pb 2833 30 (0.6kgjcm2) 









































Table 2 Effect of diverse ions 
Diverse Ions， added (ppm) Ions， found (ppm) 
ions (ppm) 
Cu I Zn I Pb I Cd I Cr I Mn Cu I Zn I Pb I cd I Cr I Mn 
Na: 160， K: 0.2 0.200 
010岨
0.200 0.20 4.000 0.203 0.234 0.38 0.203 0.201 3.936 
Mg: 40， Fe: 0.2 0.040 0.401 2.00 0.060 0.02 2.000 0.040 0.419 2.09 0.062 0.021 1.990 
Ca: 20， Al: 0.2 0.120 0.6001 1.20 0.400 0.40 0.800 0.124 0.621 1.26 0.398 0.381 0.805 
Na: 120， K: 0.2 0.200 0.200 0.40 0.200 0.20 4.000 0.202 0.235 0.39 0.208 0.20 4.010 
Mg: 20， Fe: 0.2 0.040 0.400 2.00 0.060 0.02 2.000 0.040 0.412 2.04 0.059 0.02 2.010 
Ca: 25， Al: 0.2 0.120 0.600 1.20 0.400 0.40 0.800 0.122 0.603 1.25 0.395 0.39 0.790 
Na: 60， K: 0.4 0.200 0.200 0.40 0.200 0.201 4.000 0.200 0.232 0.42 0.1991 0.21 3.952 
Mg: 40， Fe: 0.4 0.040 0.400 2.00 0.060 0.02 2.000 0.040 0.405 1.96 0.061 0.02 2.011 
Ca: 20， Al: 0.4 0.120 0.600 1.20 0.400 0.40 0.800 0.119 0.625 1.17 0.389 0.39 0.809 
Na: 40， K: 0.2 0.200 0.800 0.40 。;om4.000 0.200 0.7901 0.42 0.195 
Mg: 100， Fe: 0.2 0.050 1.000 2.00 0.0501 0.02 2.000 0.050 1.0101 1.93 0.049 0.021 2.060 
Ca : 12， Al: 0.2 0.120 2.000 1.20 0.0401 0.40 0.800 0.115 2.0041 1.25 0.037 0.381 0.800 
Na: 160， K: 0.4 。ナ odor2302叩
0 •313Z21 剖回 o 岨 0.048 
0.20 2.060 
Mg: 100， Fe: 0.4 0.1001 0.3001 1. 01 0.1 Oi 0.401 0.2001 O. 098 .0 0.991 103 0.38 0.208 
Ca: 20， Al: 0.4 0.0501 0.1001 3.001 0.2001 0.051 4.0001 0.049 0.05 4.058 
0.1001 0.3001 2.001 0.401 0.021 1.0001 0.100 0.3251 1.871 0.401 0.02 0.989 
112 
Table 3 Concentration in the lake waters (ppb) 
Sample No 1 "'-'2 tSouth Lake) 23"'-'41 (North Lake) 
Sample 
No [ωI Zn I Pb I~ Cr 
1 9.3 5.6 0.8 一 0.5 
2 0.2 4.2 一 一 0.3 
3 1.6 5.6 0.8 一 0.3 
4 7.4 2.8 0.4 一 0.2 
5 36.8 6.0 0.2 0.7 
6 12.4 2.8 2.4 0.9 
7 1.7 8.8 2.0 一 1.0 
8 1.1 3.6 一
9 39.6 12.8 1.6 一 0.6 
10 2.2 35.6 2.0 0.8 
11 2.6 8.8 6.0 0.8 0.7 
12 2.4 2.8 0.4 0.6 
13 1.8 5.6 1.6 0.9 
14 4.5 14.0 4.4 1.8 
15 1.8 2.8 一 一 0.3 
16 1.6 5.4 一 0.2 
17 5.8 1.2 一 0.3 
18 2.9 6.4 0.8 0.4 1.1 
19 0.8 6.8 0.4 0.1 1.0 
20 2.6 2.0 0.8 0.3 0.8 
21 3.8 4.0 4.0 8.3 0.2 
22 2.8 7.6 1.2 0.3 0.6 
23 0.4 6.1 3.2 2.0 0.5 
24 0.4 2.0 1.2 0.1 
25 0.6 2.0 一 一 0.2 
26 0.6 3.6 一 一 0.1 
27 4.3 6.0 一 一 一
28 0.6 4.0 6.2 
29 0.7 3.5 一
30 1.4 6.0 一 4.6 0.2 
31 1.0 4.4 0.1 0.1 
32 1.4 12.0 一 0.1 
33 1.2 3.2 0.4 0.2 0.1 
34 6.6 8.0 一 0.1 0.5 
35 12.4 6.4 0.4 
36 2.4 6.8 0.4 0.4 
37 2.1 3.2 一 一 0.4 
38 1.8 4.4 一 1.8 0.2 
39 4.4 4.8 一 0.5 0.1 
40 1.1 5.6 1.2 7.4 0.3 
41 2.1 8.8 2.4 2.7 0.3 
Average in South Lake 
6.6 7.1 1.4 0.7 0.6 
Average in Nor〈th1~L2a2k〉e 
2.4 5.3 0.5 1.3 0.2 (23"，-，41) 
Total average 4.6 6.4 1.0 1.0 0.4 
Each metaljTotal metals 12.9 17.9 2.7 2.7 1.1 
Center of North L〈a%ke〉
Average value 3.6 6.6 0.3 0.9 0.2 
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Fig.2 Distribution of metals in Lake Biwa 
Table 4 The relation between concentration of heavy metals 
and the depth of lake water 
Sampling point I DePt~山at引 Cu Zn Pb Cd Cr Mn (m) 
Biwako Ohashi O 1.6 5.4 0.2 19.6 
NO.16 4 2.9 3.6 2.0 0.5 16.4 
7 18.4 4.4 1.4 32.0 
Tande O 0.8 6.8 0.4 0.1 1.0 24.0 
Yoshikawa 5 2.1 3.2 0.6 20.8 
NO.19 10 2.0 2.0 2.0 0.6 8.4 
14 3.3 5.6 0.3 1.3 36.0 
Horai NO.21 O 3.8 4.0 4.0 8.3 0.2 14.8 
5 0.3 5.6 1.2 0.1 1.3 10.0 
10 0.5 4.6 3.6 0.1 0.3 5.6 
20 0.4 3.6 4.0 0.4 0.2 4.0 





























(6.0 ppb)，杉江港 (4.4ppb)，ほうらい (4.0
ppb)，カドミウムについては， ほうらい (8.3ppb)，
知内川一早崎港間 (7.4ppb)，石寺 (6.2ppb)，安曇
111-芹JlI間 (4.6ppb)， クロムについては， 杉江港
(1.8ppb)，丹出川(1.1ppb)，丹出川一吉川港(1.0
ppb)， 山田港(l.Oppb)，マンガンについては， 杉
江港 (97.2PPO)，山田港 (66.0ppb)，草津川 (40.0
ppb)などは著じるしく大きな値を示しているが， こ
れらの地点は，河川や港などの比較的汚染されやすい
環境状態におかれていることに起因するものと考えら
れる。最後に本研究に対して有益な御助言をいただい
た福井県衛生研究所理化学科高木靖弘氏に感謝の意を
表しますo
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